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invcstigu(ions  is to stu(iy Lhc dislribu[ion ()(’ Cmp(xpik’ric  07,0tlc an~i [bc I’aclors control lil]g the
for]lla[ion and (iis(ribu[ion  of [ropospimic  C)Z(IIIC. I )ow’ever. having access  10 a wide variety of
atm[~sphcric  constituents, the instrunmt  has ;m)vcn 10 bc useful in several remote sensing
appiic:ltions. “1’hc instrument has been titq)i(yc’:i  f)n N,\S/\”s 1X-8, l’-3fl ami C-I?@ aircraft,
collect illg in frmxi spcc(l  a over a ‘,vidc rang: 01” :argtvs :In(i atmospheric con~ii(iom.

‘llr omic;li iavou( 01- [hc ins[mmcn[ is illustr:ltcd in l;iu. I. ~’ilc st~cc[ral  ranflc  of the itlstrumcnl is
c[}vc;c(i  wi[il  4 channels. each optimizcti  i’or I .3(10 c:n- I @ 525 c;n- 1 intcrv;;i. l>ichtwic rcllcctors
together with a coi(i. rcmo(c]y sclcctabic. ixmdpass l’iltcr (icfinc each of the four channels, The
(hrcc highcs( frequency channels usc phommilaic flgCkiTL:  linear array Lictcctors. ~’hc lowest
lr~’qucney  cimncl uscs a ~3110t(~cc)ll(illc:ivc  llyC.i’l’c  ~incnr may. All arrays have 4 clcmcnts with
C:ICII clcmcnl viewing a solici angic 01- 1 INI. X N mr. , Iii dcwc[ors  arc operated at 65 K.

‘1’hc Mici~clson intcrfcromctcr  cmpioys mbc mmr w~lccIoIs anti a Gc coatc(i K13r bcm splitter.
The moving cube comcl’. (irivcn will] a lca(i screw :~mi high lorquc motor, travels ~ 5 cm about

1 $ in(crval nominally ccntcrui on lhczm) path ciil’fcrcncc  every 3 s. Signals arc Jiuitizc(i t)vcr a -.
zero pall] ~iii’fcrcncc.  A ~iio(ic pum!lc~i Nci: ?JS.G !uscr ~iircclc~i down (hc ccn(cr 0( [hc in(crfcromctcr
optical pal}] provi(ics fringes usc(i to gc:lcralc :hc iIIICI I’crogram sampling clock.

‘I”hc {ictcctors view [hc sccnc timugh  (1IC ;Il((>r!k:ot]l(>{cr  vi[l] 02.9 f/## systcm. A two axis gimba]cd
p(~inting mirror Iogcthcr with a gyro-.mbi]i;  .czi ,x?itllin:  c[m[ro] syslcm provicics image motion
u)]npu]siit  ion insurirlg a stabic scmc ‘,vi~iic i[~[r]]’cr(j?!  ams NC rccmic[i.  ?’hc instrument also
iniiu~ics an c[igc/ccnlroi~i vi(ico [rac!<ins systcm i haI ;xvmi(s tiw imtrumcnt LO lock onto a target in
thC sccnc if dcsit’cd. ~hc gimbaicd mirro” :Iiso ‘/it’ws :1 h~il~!(b[)dy for’ ra(iiomctric calibration of tbc
sfwc!r(~]nctcr.
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! Igllrc :, AM spcmwm mordcd  over a forl-cs[rd  wca lrxml aII al[i(ude  of 6 km. This spectral
r-cgion cmtains  c[)n(ribu[iotls froll~ Coz, 03, N?O and 1 IZ(j.
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‘1’hc 16 ddcctor signals arc condi(ioncd, handpass  fillcrcd and digitimi in an electronics module
mounted on the dcwars. ‘1’hc ciigitiz,c(i signals aIc collcctcd by a PC based instrument control
systcm anti stmxi on an 8 mm tape. IMa processing is done off-line. ‘l’he raw intcrfcrograms  anti
cnginccring tiata arc first ]mt into n stmiarci format to facilitate archiving. The individual
intcrfcrograms arc t hcn pi last corrcclcd and transfornmi to spcct ra using standard Fourier
transform [cchaiqucs. Raw spectra arc convcr(ccl  LO radiances using calibration blackbody views
and a linear rclaiionship bctwccn instrument signals and radiance.

‘1’hc dctcc[or  dcwars, intcrlcromctcr  an(i pointing mirror arc mounted  on a common optical bench
[hat is isolated from the aircraft with pneumatic shock mounts. ‘1’hc mounts  provide cxccllcnl
Vibril(ion isolation at frcqucncics above 10 }17.

AII cxampic O( a spectrum in [he 950 cnl”’ to 1200 cm “1 range recorded with the instrument at an
al[it(lcic  of 6 km is shown in Fig 2. ‘1’his region is particularly useful for mcasurcmcnts of
[roposphcric  ozone and aiso con(ains spcchal  fca[urcs of (X)2, N20 and 1120.

‘1’hc paper will cicscribc  the instrument an(i if’s pcrlormancc,  and summarize recent results of field
mcasurcmcnts.


